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Abstract of JP2001 352058 
PROBLEM TO BE SOLVED: To realize a 
salicide process whereby the thermal 
resistances of CoSi2 films are improved. 
SOLUTION: CoSi films 10 are formed in a self- 
aligned way, on source/drain diffusion layers 6 
and on a gate electrode 5. Next, after 
implanting carbon ions or xenon ions into the 
CoSI films 10, the CoSi films 10 are 
transformed by heat treatment into CoSi2 films 
11, having resistances lower than those of the 
CoSi films 10. 




iA 



li 

s s 

t*m CO a> 



± s 

« <ft A 
^ C9 ra 



Data supplied from the esp@cenet database - Patent Abstracts of Japan 



HO IL 



PI 

HO 11. 



B 4M10 4 



30 1 



ao IS 

2»/lB 3 0 I P 



SPO^P 



jidwwe^ 1 » 1 * 



C74)f»A idcin478 



(57) CS^^] 

mm Co s j 2 Ka)|fi}ait4iwfei±^li!ti^ttU.1t.H' 

^ 50J:!zc.o s i K 1 o.:&iESs^6tj|zJ^jdl.U -J^^:!! 
Cos 1^1 04»i;:J!5t9felbfctt=*-try>^-f 

.JS 0) C o S i 

2 K:i 1 




16-1 



m tfi.i^ u 1^ u 3 V ft> - h .«8l« jKi5fir^xii 

lit. ^ 

k&iiii J: ywieq Mji/ y .t^-f 

S U / Wl/ h 5? -f U tf K IRirS! A^Xfi fc ^'^r ^ a 

o ii> *f §e :3 vVji/ h ^ -/ u trvf H^^iiMieic*^ ^' 

is| 1*1 1 1 M O. S F E T (J) V - J^/^ H L- Vffi Sfeii *5 Jt 

E 65 I j I j a V A> ^ ^ -^f - H ^ »^ JCS T li 

iz 3 M JU h ^ y U -< ^ESSi&«ii::Jl^fi« T«X 
fit. 

«^ sa^iir j; y wie 37 wi> ^ y u *t 3 / I > 

T 3 VipaSSKJ) tf - 0 1 5^ 1 .0 1 4/^ 6 m?- iU±^ M 

\t r >^ 1 015/' c m2 iu±r5&^ ct-^i^ia t r ^iii3jt 



11 1. 

WIE 37^)1/ h^y t> Utt-< FIRt^5Si6W^^^ 

\t wj ^ ii'sisxr ixii t. 

T^ft^isft^issoyj^'T^^ ^ 

*^'i>AifcttWIEtfU'>'i»<Dj^-;^S:^i X i:oi4/;o 
CiS3dti593 *tiE<f- h^ffili. ±ffidv?ft US"J 3 

VffiSfcJi5l3J:p=±ffi6i?t'vU?^'J3 Vft»6'y:^'tf-- h^S 

«iBj5St:.5>xisfc. 

MlE v"-';^^' If UH^ V*KSkf*5<t.e^WiS/? ~ h ^ffio)± 

MIE3 Ajb h^ys-Utl--^ J^KTtDtitiB'iF' - h^titOM 
LflSi*<J)d>'5jC < tfc 1 oW±0)jc3fe^SSXr^X<ii:. 

«\«BJi iz J: y WIS 3 h tr < F 3v h 

C(j)3 /^^V h ^y tt-r Kk^ 3.Aji; K^,-< -y'J tf^' 
K Klz & i-S Illi 0) M iz , M le JL * fti^S IS -y' 
- K*ffiq><^iE7l^U->.0 3 VjSi<S> <£^*riSf^^^^ . 

^NSHfti fcttwtigsfbt-.ixis fc C 4: 

ft r ^xfiii; -< t ^>>iXi£jz Jt y . s"j 3 v)z>^ ur 

|zt|=14 iy:jc?fe^*HE':f - h ^ffi^^lzilAT ?»Xli 
^>feC t^Kiatr ^IS^JS 1 p!ZiE«{a)^uStti5SS 

Ciar3}£ia i 2] WiE>U3Vlzjc* Lt«*gRttiz*tt?tt^ 

t75:ji=t ty vrs^cifc:^^!^ tr^gs^if 1 1 izie 
ft^^xiitti >f^viiAi£izi.y. s/u.3ViziiXr 

Ciit«iS 1 4 3 m^tf 'J 3 VlZ^bt F - -rr^ h i: 
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[000 1] 

m^<j>mr^tm^m^ iisi^mt. mosfetcov 

Cbd 0 2] 

♦tUtt-fJ^ (SftLICIDElSert Aligned SI lie ide) 

- ' mz-y- h «A5o : - i 's p mJUT <i>t«:f^ ril. □ 

coo O 33 ^-CDJifeli; --:>lzitJSkA520yQ • c 

C00 043 ^91*. ii63|t(J)=l/^JUhttU9-^ F7P-t 
;;^,^i''k/=Mo s F E T (j)5aJS^j£.^jrTX^i^ffii^r 

tr- ps (a) jZn^Tct^lv. riS^(J)*^U3 V 
2H56 1IZSTI (Shallow Trench ISO lat Ion) (Dtzj^ 

coo 0 53 55^111119 C b) irif.rJ;3ir. >f- hfefb 

ym^m^u ens - v<7 ux-^f - h e s 

<0-<:=t V^iX t RT A (Rapid Thermal flnneal in«) 

( jio TiT- "Jv 3 vfijsi^) 6 6 sjfe r.^* 

CO0 0 53 )5s;(zP9 (o) lZ7j^rJ:5lzi -kmzv^^ 
C p o p 7 3 * izi^ :( c ) IzjS rip 13. U q « 

C O O O 8 3 C 0)f R T' A^f maaflll i -3 Xs V - 



. C O o o 9.3 l3#»K*f Sffli^ rv - H L.^ vffi: 

Si© 6 8 XX}^ - h iffi S 5 ?>^p iZ^e* V;rLv|>^ 
.C.OO:i.b3.55^ftil9 Xe) IZ^TJtdlZ. W^li^Vt. 

77:1- 5.0 ot:isjg<D^i!aJi^fT5 T\ 

K (Co s j ) K7 o^ji^jKyT^* v^J^t^v ^ 
^ 7±<j).cbK6 gi^jsjcitfir coKoj^asr^ b/=" 

coo 1 ^Y^Vk\z. 119 (f) lzjf>r<tdlZ; KKi: 

<0 .CoIR 6 9 ^B^.^;Lfc^^fe:^ 6ijitt7V77~'- Jbjz J:. 
i.8o:orc*ijeo?.«%i!aa^^^ 3/^^)/ K^y.V' 

yjtt-if l^ Cc?b| 1*) K7 p.5£.tt>j;>J t^^^^ 
/!/ K^-f VUttV i^ < Co 312.) ^7 1 fc35fc*-t* 

p:os i',2;^7 1 li. fc^siiiiizi^rco s.i K7 
bftiai't j^i^sjir.^etrji^jsfi^tx. QoS IK 
7 0(r>{t]2f^a)^i?$l#-p* ca)ct.dlzi>r. v^:^/ 
K U-f ViKgftJieofcctJ/'y- h«S6 50)J:lzcoS 

i 2 K7-i'ft5^B^^6tjiijgsfi^t\ttt^.tt:y^ 

IS (i)M.O S F E Tjilif^ e^^* 

CO 0:123 L h^y^tM^'i z.(^m6 -ii^Wf Ktt u ^ a 

8rtlZH^J5Sr*CoS :|2 J«7 1 <J)Kfftt. V- 1^ 
U H' i^ ^fifj^ y - ^7 i^51«ftD UttL^io.lZ * 

COO/133 od^s \Yw2 \<^^ m 
9 Cf ) 6xiS?lfc'0fth^'iIl=J:y. cos=i2 K7 Id) 

± 0) C o S i .2 K 7 1 Uftlitt L; ^ L.< Ktt jjSffCfti** 

coo 14J ec7. a^iz^L^Tffimizittqar^* c 

<3 3'v5?^.K^j^kr i5iiiiifct>r^ -iMo. s F e 

T±|Ztiltt LfeB P S G^i Oeralffi^fe^ U 17 0 - IZ 

y;y^*lfbT^3t«i>!Z;. '7 o oicWJ:0)«%5«ili$iisSfc 



t 6iSu> ^- >%S±'5^Vlffejdi t\tz 3'0;n mliiq) 

[0 0 16] Itzti^X. O.o's Vz i(T)mPt\k^' 

t o o 1 7 ] ;itiq):^i£ t.ur. ;co s i K ? o.?|j^j5dB.u 

• fl^Tojs'.'j □ vpW.xv y d ^iStfi.s- 1 / ^- - h 6 

K7 1 ^m^t^is^t^^^txTi^^.. 
coo 18] ca):^i£lzJt»'J. isat^u □ v6^»oj5£^v 
uqv?5i3±i:;^K*n/:=<^osi2 K7 i, r^K^fe 

V- J^/F U^ VJfiSfcee 8±(DCd S i2 R 7 . 

C b d.i 93 L6» Lj(ift5iDv 2isigqB««?o>wk;i:; J:ti 
t^^^ji^v^j Qyvm±.: r^gtj^/tf- H^ffie5±<j) 

C0 0 203 lai Ott. *58^«^fft5t=lofcCoSi 2 

(Djiy-ciR^i trJ cbis.i K7 difcrj^fiS UfcMo 

r Cos 1 2 K7 i^j^jijir>* JSL>TifiiiJ.'5sJ^ 
^ T c o s i 2 K 7 1 <ba'ife^£«k> -t* t < ^ 

c oo 2 2] 13] 1 0 0)^^; 7 y (DStmi±imiB/^^ - 

C o d 2 q ] m Pio. <^ :S'34A ^fih «ft> -b fc« 

CfcdS^fi*?** Z0)«fiC^pi?ftDU/t:5^v7li> Cos i 
2 



i;o b:.2 ^ ] - ;^r.,,|E?fe9^ :?f.V5iA^$^ - 
uVvffl^Jii^.co s'i 2 BR..- r'5£*Dtlgat^;'J! uy 

Jti^^* u -if - h ^ft±. " r ^ u u q V 
ftjV'iir^iajffi^j^- v±cDco S I 2 i^ftijs^r^^v 

3i6;ip;c'o s"i ,!R«+>'i=^i3^ %^:^yfi^\t^i5^\£ ' v-^. 

oS i 2 K(3>iW»ttiii&iirt^k 'f- K^fii 

S' Uq V) ±l3Jl^rfUfc Co s r2 K(DlW^14tti&±T' 

^ir^ >f->^^±<cDbo.s i t^t^'&^j^r^btsi^ 
10 0 2 6] ±ie^i£i;jiJUTQy:drj:r-^s^ 

Cos 12 KbpS^v-::^/^ vffiiSftJft^D^ffii- 
'^^EAij^A^n^gf. Cos \ 2 mto^y-:;f^/ f' 
U •< V figfeJi^ <o^^^ p V 5 hmiKtt«ifcr 4r. 
C:oo':2>;i Jii53V5i7 hKI1ia)«iDi*'MO,s f et 

o;s F ETt,^f^^T^cfc65®?ilz'S*:^» a>=. 

fiS^S a)Ii!o .-3^ ^ t ^ feP-WftSiec^, 
[0 0 2 8] t ,119 Ccj (oi^i;*>Lvt. 
Wi^cD5t&tt^b^ 10 p o^c: 1 bf^mma^^MiMviio 

<D1S^ ^feso-'O On mJUTirr*zifcli^»rft5:r 

% ^* 

k L> 59fe^t#1*0)«^/ba[* 65^ U t Lit 57= «)T-^ . 

h^6ri;0 0 nniJUT0)1*niztt-5fc, IXCl'v^ 
T^VS' aVaigft^e ecD^^SE^^S 0~3 0 nmJUT 

C O 0 3 0] r 5^ V^* 3 VffiSfc® 6 6 cpi^^S^ 

tfiL. *hi^l±ifiife9o:d*c. • i qfJj^iJSIiX-iSSft 

C O o a ij] J:ie^««ja)SttfK^0)1gT\*. -f V5i 
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C0032] sn 1 1ts ±s2Pnsi.f.^!sJiaT^cfc^i 

«l3jJl3;5*n>=MO S F ET flDS5!5S:fei£^ii^TI;Jiftlf£E 
mvm^. ZLVlt. P^1^*;l/^<J)MO'S.FET0)« 
^rz^l> Titter n ^1*:ijl/^a)MOS PET CD 

coo 3 art m^ 1 Ca) ir^f^r^dlii P^o) 

.... . ..^.vjM^saJiifidc t^^^ 

CO 6.64] ii!:lziii i c'b) jzi^r^fc.dic. ?*eftl 
igea«8-4:£?g^u^=fik. t9Jfc:izrvh'-7o)atu-> 

cipd 3 5] )xiz[5i 1 1 (c.) fcif^. retail, sas 
i^^i^'J i^vsfse 1 oj^fc<te/'^f- h^^8 5d)^ 

coo 3 63 J5clziaip (b) |z.f>"r J:olz, &-bmm 
ig^^ 8 7 - h ^® 8 5 57 iz t r^iFffi^ 

|ZJ:or*T^^i^^i:^^fe, iqOOlC, 1 0^JJ?iJS9fthm. 

8 ^m^. 

.C00373 C<r)^Bs V-^;^/ F U^VK.Sft/is 80) 

5 4»|z^A^ti^=pS^W^/S^.t;jSttft ^-y- 
ffi 8 5 li pS!!0)iS^'l4^^T ^ J: 3 |z>j:^» 
C0 0.3 83 iilzlll i (id) iz5^rct$lz. 'tf-h^ 

7:i'>^t^ U zi viifbK 8 6 :£r ^ vc^ iz J: y 
t-cma. mnottUt^-^^ H«iS|z<ty. 'tf-h^ffi8:5 
fc V - .U Vffigft 8 .8 IZ C o S I 2 

"cod 3 93 ^ftLfi^lZtt." itiaaiz;?* 1:5nrh^JSfl)C- 
o^ (^il^r)^;^M^'5)£!zi:ytt«U sb ore. 

3.o«?iijS(O.M^jiaaizj;.y>>Qo s i j^ (^iMif>) 
isSU «ift3t/-diffiKtiiK<h?}<*?J<i:a)ji^5Sj0c^ffl 

•C, 3 OfMiJg(DM*iaJllZJ:>JCo.S i K^CbS i 2 



{K8,9lZ3t'^:^*, 

;c:od:4'b3 jxizi^ 1 1 (eX lzjfvrd:olz./'»^^^ 
m ot^, -:> iiilt^sK 8 .7 .^^^ V ^ v{7aj?.i 

TTvjiAixizi-^riT^tiXAfifcu -9 00*0. vomm 
o)«\5afi^t7 5 izity; p^c>i.p:?.7'VV3y^ 

SfcJi9 0.:&l^jt6r^* 
C O 0:41:3 ^-iDfk. «WiJ):^i£|Z?lg^T. JfPa1«»IR 
>f ~ H^^8.5 V>V- H U-f viigfc^.8 
8 r.ia v5 ^7 h 5r>se«iJi?&jKjd.u mo s f e t 

-c o 0 4 23 C:fl)<t6*C^iS:fei£lZJ:tl'tt, S Q^fflL^ 

TUSBR {^f-m&ls^t \t^tj: y, ^^i«fZ5SMx{7:;^5^v 

t*j iD^stefbicpeT^V ^ Alz <^m 
- m 6j?rH-^iz.^i p>=r.Jiii4,t»'32 i 'yf^/<i:,< ^<j: . 
10 0 4 30 LAib-Jte*?^^^^^^ ''e0ii(D|ajS:^':*tt: 

coo 443 ±ie55!52:^i£TlJ; CoSI2K89(3)B^ 

fi^XJi<J)?l^|Z. HOT^T'^JV ^yil^^Q oom^Zi^ 

^iip(DZ\ juo yv 3 varsft© 9 o=f=9>Fj^t*i<j) 

jSt4fbo)/rfii)6)9:o ox. 1 OfJ:ifiJS0)«iftJliift5; Co 
S 12 K8 9|Z^Urfefla>5^^tlZ^£$^^ 
C O 0:4 53 P 1 2"tt,.. 1 1 IZjS UfcMO S F E TO) 

i z is I it;^ J c o R a)*iiKX *i r >? 5^ v 
3 vfirgft«4'CD^j««!j'<j)SttrbX^i t r (DfaicD. V- :^ 
/ H u-< vffi:gft®±o)«^5?.rxfiftffffi!^r^^» 

.coo 4 63^1 2 (a ) tt?g?f«J3±i:'::^^^;^5^T 
Cp(Ki.O:OS**«Lf^^ lill2,Cb) lis: 

b:d*b^ ,3;6#fM(3)grtPBl .<? 

0 fc>y-:;^/^^u-^ Vfii&iS8 s't^sjs^tt^ cos 

C.oo,4X3 i 2 (io) tt..5|^J5jia)CoK^*S»^ 

i?Rsl5fiU^ 7S01C, 3'0«jfi]ea)«^iapizj;yco s 

1 K 1 o 1 ip^f r^4^j.€m^m(y>. c ij ^ 

JS^C.o.S i 2^1 0.1:d |za:fbarit*fc«f 

Cos d li; ^ial Cp) |z5%fJt5iz 

C.ob.483 ^12 (d)'tt. lilinUiSCl^'if-'hilJ^Jg 

o*c. 1 o«j(DSB^rBi<3)«*J5JLiiizjty v-:?i/?^u^v 

ffi&@8 8.^J^J5liL/z«i=^^jfvLTU^«: (^is) <dX |Z 

inr Jtd IZ. V- K -<:)ic:gfe® s s^floizita- 

m\zm4^t\Tl^tz Oos' 12 K 1 6 r dli, Co^S I 

2 'fgSIS}±ii>ij6S+T>rfett \ZtJii, \t tSih.^ . Co S"l 2 
^ 1 b.1 d<D»^65^C5>* 

C0O 493 ZmJibtJiCoS i2 ^10 1 d (D»^fti 

KfSH^SlgSllT^^aftTJgfifiUfcCo S I 2 K1 O 
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ebb 50] co)P.lSili«tr.. (li 3I^'T>TJ:5 
C003 1] ca)^)SIIi7tt. ^3:t. .ISJ1 3 (a) |z 

6 b V-r- vfiSfcJls 8 fc^ c o 

[p0 52] 5XlZlil13 (c) |ZiTxr<i:dlZ. C o S I 
.K..1.b 1 nSifitl=** UT.. Sg^-f^ V CN JtfcttN 

coo 53] 3 (d) jz^T^rctdlZ. 7 5G 

t:, 3 o^'Miglog^feTtOJ^i^aJS^.fitv Co s y m 1 
O 1m/£^^nctyfe1]SfmO)bbS i 2 K1 0 1 d lZ^ 
ft CtO fc VstJS^^lz^ 7^ V)iA;^.tl/z^^^ 

■^tt, Cbis I K lb:i mftii^ 0:08.12 i d>\ 

(D3£fblz#5^ttK5S^lZci; or. ^fSSOC o S' i 2 
K 1 o 1 d J:e/fSaiJl^iPrSr.lz*i>;f ./t 

too 5 4] ^a)«t31ZCoS i 2 K1 o 1 d <D;S2?fc 

\z;si)&s^^i^^m 103 7E|S^^r.^«d. 

S^je.S^?fi^r0 3|zi6X.C9S. i2^1 O i d^' 

tod 5 5] tojfcfi^;. ;9 0 0*c, 1 bH;.ISjK'fl)gB^ISI 
O^h^aii^fT-aTfe. (d) IZiS L/fc<td<i:Co 

s 12 K1 o 1 d(D»mtt^cy lz< < hi 3 

(e) Izirl-Jtdiz. mtjt<J)M^^iS^':> Zbt^V^ 
^* 

c o o 5 6 ] z (D<t 5 J5£&!isxii ^mt: ^ C t lz<i; y,. 
v-:;^/.!^ l.-r vfixgies a^-cipcos 1 2 ki 0.1 

IO0 5 7] m sizinLfcfeijSiJi wu+t-f k::^p 

Q.tXTtt-y:^ ffiiizfe.cbs 1 2 KJt^isas^fi^ 

|Z«^J5i^tl5. 
too 5 8] 1] 1 4|i; m ^ 1 iZyT^LfcMbs FETO) 

55!>£:&i£izi5i 1 3C0SJ!iSXIiSifim Ufctfi^O). c 

ttftxisjtTflwsKD. -if- h«ig(j)«T^5T5rxfi^E 



C:oo:5.9] pi ;4.:(.a> i 3.:<a) \z^fthtzm 

[.00.6.0] 'm 1 4 (b) liU 1.4 Cb) IZ^PtJCU^cIl 
r^y. 50 o*c.- 3 0Wj|SS(J)g^sia)MiiQJIlzj; 
y. coKi OQ t-y-h^^ 1 o st^sjtci^^-ti: 
Cos I p 1 in^mff& btzfi; iiicS|59;c oK^*a 

C;ob:6 i ] ij i f*. (c ) lii^ Vs -Cc ) I'zi^jcS L ! 

xasy. Cos i 'ki b 1 mcs^izMLT. mk/^i^. 

(NH *fcttN20 S-f :d-V)iAl£IZi;oT*T*xi 
•C;oo:62;] H 1 4 (d) .liP 1,3. (d) izWjQs.Lfc© 

TJS.y. 7 5PX:.,.3 Of*liJS!(DSffi!lQla^^ . 
Vyp'd S i K i O '1 m^-C 6 S i K 1 6 1 .d |Z3S!^^ 
fc t fclZ. ?gisfijeia5*^tiSl1 O 3«?gfiS 

COO 6 3] ZOk h^S8 5«ti|Z)$A*t\/; 

3 (d> jzirt/i'pS^y V-f 8 id), 

tsfek^iyr.y. ^- h^^ss 5r3s^#(uVuq 
isaiisiz^^ai UT r t/-z;saie^?fe?5*3 1 o 3 />5. 6 

0 S.I.KI 0,1 m6li^C^o S i 2^1 O 1 d f\<D^it^ 

Eisu totg^t LT±iefgftii»iz$aT)r; cos 

12 IR 1 O 1 d<DK;965^</j:^v 

1 :q i d ftiJ^jBSSn'^ w uasfeftiai 
iiiotv/=fcC:Tiv icos 12 K1 oi,da)V-b*Sffi 

C.00.65i ±gEPisitt. J^J5€LkWo).Co S I 2 K 1 O. 
1 d (DJj^tlEftis IKJ16iJSL^25'^6i4'L^flSt^!C04^IZt»^|Z 

SP.»lz)^dC?>* fsrfiftnc^, ca)Jt3tt?K«<D«^. cos 
1 2K 1 01 dt ^-b- 8 5 :c^^ u ^> u a 

y^r^ >pjs^> ^ 12^101 d g);sffi 
J:e/isaiii^iztffai ufcssfijK^i^^^^ 1 o piz j:.^ 
aiiwsM^dijT* ia **i X t i 5 d> e> x^ u A=6j . 

oT. >f-. h^S±<J)Co S i 2 KtDS'- h«»L^1g< 
C O 0 6 6,] 

C5g^A5(R5?^ bid J:Kfifl)fiD< v 

a ^<f>p 6 s i 2 K.tp.tf U 9- -f 1^ 7. p 'fe;^ ^ffl i)tz 

•;»t4^a),*TfVlffid5SoXCo s I 2 telz^^fSJSkft 

coo 6 7 ] 2!s:Peqfl(DB«ltt, ±ie?i£*<D5a5S:^iS.ity 
t. Co s 12 Riz J:5).fg«|Kfb95»m!S9;e^X^^^ 
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iibq 68] 

t lis ^ «^ 

:pi.^(D c d tf- u ^.^^^y □ 1 7i I i*5L^ 3 >5 > • 

, 

coo 7 o} k^niJ>^mc>mmv^mt^'J:^\zi jtie 

coo 7 13 vipgqfl rlii i?ix.lijhus''J :3V>f 

r^Wli,, -f Pt J:y 7y K VSAgicig4' 
^ y: V u <t ^ iSJ^fit' u *e izw^saJi t ct y 13 vvji/ 

C00 7 23 jeqao)SIMa)jgSgTi¥lir^J:dl::. ±15 
no . ' 3 .>^J> h U :^ -1^ KipfffJft^tt 

coo 7 3] ^tz. :k^mv\ti mk\tn'^^Jviy^:/^ 
h ^so) M y u q 6 'tt:^)4'JSfi«isi^iNAkffcr 

m^m\t^ Ci:lZ<J:^Sf#8tl^ Jl/ h ttM' 
ism^ UTfjEfl^ Co s i 2 ^iz J:.^1l$.mS£fbOS» 



C O o 7 53 ,*ig^"<D'*ti5>J;6if lzV(^^^^ 

Zji|Z>i?iT.^5'3* 
C O 0.7 6 3 

(OSS»fl)Jgffi. (JUT. ^)5feJi?5Mt Lvp) iSUf^r ^* 
to 6 7 (SS 1 a)SiMif^iig) li . *?e?flc)^ 1 

;C:q6;7 83 Ji.T. 111 (a), tzjf.rid It. 

^msjit:^. ... . . . . . ... . . , 

TP d-7'9 J ^*y:*5, -.atE^^izfetN-r; Misa fcr^:tg«6^ 
& AWr com isar < , wiiK <^ v5i^*i=<*:>J.*s 

lz5!4UTa)*g5s*6*)3a:j&i*Ta)m^^^ Wjttf: 

C O 0 8 03 *'^^lfetft»^2|j^bjJ q VfeffeKi^^l* 
s i;a)|iffi55&f^Jgc (i*D3.p pm/^K) iz55t>s i NOK 

5£TiS^* ^^^aitfiSfiR2<r)ffi«f)aA*«^fi£li; <^:ffilZ 

Coo:8 V3 iJ^;jzl51 r,( b) lZ7f>rctdlz. >f-K{fi« 
^ J^ii.t fcfS. JilZT! V 1^ - 7 <Dv1^ U *^ U q :^ 

»R4tt, mXttm^Z^ ton npfSSOJKfkKt 
^Jfl^jifir^t h^ffiS ^J^jd^lz; 

TiaL%. ztiizihi. h^ffisTaaoft^izlfei^ 

COO 823 ^\z\^m (b) izisr^^iz. W^lilfi:* 

u ^ vfixgft©. c XC7 y^T^ 3 ^^fiis^ii) e .^jgfiiir 
^.. ZZX-itl >:;*V)iAlzi.yi^ d)!^ ^jfe 
fts; 7^.X!7: H -.t: v^?t>=iks%tBfe»iziyi^^ 

&^\zi^\^itr^tz^(j)P^Mm\t. W^'lii o.o.ti/s e 
[00 833 *izlg!i (c) |zjf>TJ:?l=j rfeSSizVU 
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:3 V3Eft*iS»itt.l>v i.E,*?(0«*i^X"^TFv 

coo 8 43:?XllPll (c) iZ^T^rJtdl-* t^'JqV^ 

ft K 7. }s;i;2;'5f -> 5 ^ 1= UTjPJ J^lM* <?) 
>f ^tVj^A^fiU. ISLvtW^tti 0,0.*C/ s e c 1U± 

43 1 ? tt ^= «t^5? cp?n4i^ jgtt f t u f- y-^ ^ 

8 ^3;ittf --^^ Lr L> ^^^^ 

itm: ?5r ^ ft ^if^t =^ tr Hiw^^'?^ 'J =i veftK^s^i 

tfcf^. 1^1 (d) |ii3^r«i;diz> 0^2 
0nm?ijffi<J)Co|R9^ti«r^» CO)fc Cd^Q 
0)±|Z * 6 IZT I «(D U 3 VKfblR ^SS VB^^^ 

C.obse] ^\zmi (e) l.zifvt^ctoiz; W^li^V 
77»:i-j|/l=<t^ 5 o oiciijecDJfe&ii^fio cfc r.: 

[00 8 7] ±iE«\j!dJi^S*#iaSs4'rf7dJS^, 

c o o 8 s ] ii9fe^^?^.js»^ 2 nit uv u q v^fk 

7 ±0); c oK 9 li SJC ^iYli:, coK <J)«5kr^o ^=|: 

C.obsgi ^izlsiiii (e) izif.rctdlz; CoSI^ 
1 o4i|zj5i^^^=li*ty v^>r=tV)iXLr6^i^. m 
1 (f) izif^ridtdiz. iPj^tt,7.V7-7--'i'>=*t^® 
o o t:fsjgd)»flaa«f7 ^ r. c o' s i p 1 o.^t txO; 



■Xpo.Qb} tilV. cpsi 2;'K,t 1 lii.i^ 

i (?niJs^OqvK) i oJkdc.os i2 iKi r(r>m^. 
n^\^±V^. ±iE»a?5.^ff ^jC dXfSlzj;^co s i 
2:K1 1 (D»^?£5a^6^lZB^itT.?. ^^C)l§mfc UTC 

\z^m $: fz\t^t y im?^ t ^.o) q o s . 1 2 k 
Mizc o s. i mzpm9iit\t^t:/y^m\ ufcc t^s 

. ^ i jS ct <0 < # A i&f 7 3 Jt^ ^ I ztk. ^X, ^ *: 
[00933 tfc. |Sl3izirTiioi=; ^-t^VOJ-f^t 

y)ix\zni'>x\t.-^}o\zmm3irz\m 

C.oo94j zo)t ^*oi^::^V5iA^ 31**1^0. 
+ It/ V t>=lik?feCDsfiS <D tf ~ p ip Op S i tT© 

CO 0.9 53 ^<ym^ li. .^<3iz3!iL^^^(siZs.:rj5i:t)% 

> V* fcl*i^*9ifiJK<'> ? ^ ^^^^^ 

t ,:a^ttJ;,ww ^cio S.I 2 7r>u v)} 

CO 0.9 6 3 d:i=)lza|s:^M«#0)Wklzitili. ±15 b: 
-^7^jejeit + -feyV<D«^|Ztt1 X 1 014cnn2.1U±. 
J!5;^(J)«^|Z|i1 X 1 015cm2 J^-hX^R^CfcftSWt 

' \^i\z,b't>^^mzt^itz* 
>[:oo 9 7;3 i.fc. 

^) 5^»AlZ li> 1 5< 1 :b.i4/j o nS2 JU'j: 5 x 15 

[00 9 8] ccrtt> c ds I 2 iK(r>fw«*tto)i&i±o) 

«^)|Z, ^ >f ^ tzli JSt^fe M :?r^!5i A/£f7 /= Aj. 

SfiJStt 1 X 1 o 14o m2 JU±c TV^.^^fs -irvl'-'i'A 
0)iTt UL^fcf-^'sfi^iil X 1.015cin2 tl±T'^^^ 

.CO 0 9 9.3 \.tzJip,\:zi6^nMmmz^^ C 6 



t*. f coisM t ur«iMb s F E T^:^c>4=-i'i*m 

<J> 0 R A M^.OlSil5lfeiKft:¥?Sj^5F y ^^^^ 

(r>^mJt$mzi^.^M o s f e t riliiUf 
ffinVj^^* tip. mV'tpia^T.d/3^'^]z\t^ 

C o 1 □ 1 3 r. ::SS 1 0IISfiJI^JigTltt^ Lfc 0? 1 

(a) — (e) ) 0)1^1^ ITJteij^ICoS i K1 O 

[01 o-33.^lz(sl4 (b) |z5^rJ:5l2. Wx-tt^V 

Cos 0^^t\<tUfet5J{ffiLa)Cos i 2 ^1 1 
lI:acitfc^lfe> Cos i2 ^.1. 14=11 +tyv^-<=^ 

o±i=cos i2 Ki M^mh^^mzmsn^nxti^ 
tt-UtJ-y H<«>S9Mp s F ET fii^jdT^* 'mW.(r>y p 

t o 1 0 41 t CT\ Co" S.I m 1 O.^.C d:S i 2 ^ 1 

iiz^^tzmz^ CpS 12 fei 1 4'l3'+..ir.> V^SIS^ 
U q VK> 1 o;±<DCp s V2 .K .I 1 (J)|iB«Slk'^lPl -LT: 

4ificj)'»iai^ijpf'f dxiii=*iit^.c o.s 1 2 K 1 
2 1 izj:*s'- H«fic<3)i55asaa«+^i=f#?>^$ 

C0 1 0 5] m^\t. pi3mm^t}il •:>tzs^ po.S ' 2 

..;?k.L^Clv«6q)Co s i 2/6cbiBifj!h14<r)^lga^£5i^r 
lp^ pV] ii5|zinir«t9jz,,..^^^ 

CD =^ iry vj^x T> tzMm\t. E.m 6b\m ^ 
<i5ffl«'J* tiTLv<£>c tfti^ft'^* ^tz. 4 -try vo)^ 



cdi 07;] t<h,t^<j>-(:ty)i\^n\t: m^i?t^c> 

Cos l2^t?nU->Ua VKi:0)^E<J)a V2 

C 0 1 o 8 3 3itz, K li. am.^tfns'JT 

mX'^i. ^i^^\Z \tv i b t4/.c m2 JU± 5 5<. 15 
/,cnD2 lUTAi^i Ul^* 

C0 1 093 zcrtti: Cos j 2 Ka)fWNil4<J>i&i±<J) 
[ o 1 1 0 3 <.^3 <f)mm^^'> MJS t fcJtd ir, 

t> 1 ^ras o)ffii=; c o:^ i '2. R i: V - ^y'r u-r 

CO 1 1 23 ^.T< SSI (D^J^Jf^iSMritteB LfcH 1 
(a) ~ (b) 0)X^i*f7d» :5>^:l=Eie (a) izinTJ; 

V )i A i: «s5a 7 o T V " V - :^ / K viiSi p 8 

[ 0 1 133 ^(D^Stti iajDa)an* Afcl^ Ur&iJ; 
me ( b) izinr CoW5 0)ii«Xll. Pe5 Co) IZtp : 

T Co s I K 1 o<J)]i^jdlX»L (16 (d) izjf^rcos 

1 2K,i 1 /Sp^.«!X|fi;<)ijs^< . m^oy Q.^7.x\t. 
c 9fiiiz,;jis^ j*a^65#' Q X 

aa c^xii^liT DR Aw*cokPi<b^i$i*?/H 

CO 1 1 43 iil6 (a) (D.X<il-*5t^Tr: pM^t^^t 
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o)i«iiD.^iii«']T ^ ^^^^^ r ife^^ 

CO 1 15] m7\t. :*pg^^«^AifT^/bCoS I 2 K 

xi.Ur-ifc^* It r, . Cos iK i p tT-J^fifiUfcryio s 
F ertat Q-i^o))^ 

0) >f <D^is ^<Dajfe<j)ii i>«i4 T» s y * fc» 

C O 1. 1 7 3 (1 7 0)#C^7 7 9a£ttli±iE9»P>'V5- V 
±o)C6.s I 2 Kos'- hJfifiC^Cn/a) . «aii5lJ3: 

CO 11 8] *6l=*M^«^<J)Bf^liJ:tttf. -fVt) 

•;?ii.O)F-:^S^aflt U<li 1 x 1 0 15/ onn2 

*e>|3J7t U<tt"' ^ 1 01$/cm2 ju.±i-^3:t^^ 
i: It J; y.. Cos 1.2 |Rb»$fe?£<t>J«*65i;OT^ 

[ pi 19] -if v*;*:? A:(j).-f ^b^^ ^:ftri&a)jje^ 

<D;e-Ott. Cos i 2 Kt^t^Ut/UilVK C.ltfcliS' 

C0 1203 zzx. H^mi^(j)mfz\zj:tx\t. ^yv 

-t? /^<J)<:tV)±A0)SI^*:^i^9iSJStf> b:- C7S> . c o s 
iSL^fiiSI-Lrfe, Cos 12 KiiJt^US'U qvK^fc 

i: jJC-SftJ ^ r J5 ^ fc^ it 4l 

[0121] lUiaiN/-::**: d izajESesCJ^fiMp-j^.a^fflLv 
^ i:, U V5 h ««LC)i9Jin/£IS < j: J^*;,!; ; Co s j 
2 Kl .1 (Oam^WJp^^*^ 2t:^JS6JKip9* 
'a£^^l>^fc./ Cos i K1 6v»cp s i:2 fR i i^\z 

[0 12 2] 2ls:SeffiJg!STli-<Vt^'>A^l^fc 



C q i 2 4 3 ';(»:4 (DfefflSJRa? j H 8|i. ,i3g*o>» 4.. 

ffillrJi^* ilS.lJ, m^ 1 |Zin:UA=MO SF ET<DS» 
U U 3 0)*llttf X*i6» ft X 9 5^ V S-'a VlISc Ji4» 

iS Tl*S»ifaDpr k^l .£ cx" tt. ±i5M o:s f e t 63 
>>C.o r2.5 jr.i^T.v.p^^ izjnirio ipS^mi^ 

i±i=. 1^1 ^-7rA^^tzys'£hmmz. -if-h-jeeK 

2 2^ >f- h^et UTTO) pSO)?ttU^U 3VK2 3^ 
JKJ5fi L/=?i. 1 5 k e V. 5 X i O 15nn-2?iJga)^#r 

"J 3 V^Vv U ej^ u p 2 34> V;4 A U ^U. 

^t'SH*/.u 3 2 4 izk'ft c lis 

ft =6fTo fc65|»|gft ft:SfT o.rfe at V «tSftft0*k 

C0 1 2 6] ^IllilS (b) IZn^Tctdll; ^ffilZCo 
||S2 5:SA/V'^5J£!ZJ;''J*i«U ::^NaH->U qVK2 

.[•q i 2 7] ixiips ( c) izn'.rctdli, s o dip. 

3 o>J;^i^ (DSB^ rali)«\5aii^f7 L.^ C o ^ 2 5 fc^N AH 

4 t^S/S^.-H. ^rtKl/;U =lVK2 40) 

y^ya9^.^r^* 

CO 1 28] 5>:|Z[S!8 Cd) \Z7r>t<^o\Z. Cos IK 

2;6:£i>.ur*aHi'U z^ym z^^iz^m^ ^y ( n 
♦ itfcttN2i) ;6^b^v5^X^£l::ct•^r^T^^i^^. co 

s i|R2eo>iITo)^NaK->U3VlK2 4r*:]|z;g;SS^o> 
S«JSTSij?k©2 7^?^J5«X^* '^?>i^ ^^-r :tV 

V)±Aiz j; -^zmk Ltz4mkp- u □ 2, 44- 1 tji 

U fccDlSi^'i'jdiCoi y fcSiU^ if¥o) 
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C b 1 2 93:^j5:j;il8 (e ) izTT^rJiblz^ 7 5 6yz._, 
ti J: y i c o s i 2 IR a 8 IZ3C ft ^-t*^. to) 

C0 13 0] L/=ftjo;r. Ill 4.^ii£^>./=^|*^3?^^.fc 
Cos 12 K2 8|rj:^igJSi5tfb<oaa^4-iilzf#^>i: 

*/'.U ll GJiT^CoS 12 K2 8(J)pjEty|Z-DL'kr 

[Ol 32] ^tz. *^S6Jl^Sf.tt. n-^-f :f>;U5^(DMO 

s F E TT|». Ar 

[01^3] ± tz, )k^J^ Tl£ U V U, 3 ViR 2 

3 <j)^m(D4^^'s.it\zmi'ii^^y t Lruv.u d Vrf 
7 \-y3itz\t^tyy(0 4^y(r)J:o\z. vuziypv 

t o 1 3,4 ] ij U □ 2 3 (D^E (oyNaHftll^ 
lV^m<D-<=t V t.U r tt.. P^V /l/5^d>M O S F E T 

a)«^v isij A ttai*. *i u '^L^iitit-i y l^<j> h" 

-Ay^-k^Z^Ttl^C^^^y. n.^:r*Jl>Sa)MOSF 

ETO)«^. ijv\*«:9ft. 7y^'ey^<f>\'-^^y>t 

CP 1 3 33 t fc. 2fccSISfiJK^tl£ h^«6fc Lr 
(D rs U 0 3. 2 3 CD^EH tb^NfiKft*. 1^ 8 (a I 

iz jf> Lfz J: d iz, .c oiR 2 5 0 '^^.s jdfek izf =1 :d r 
t>^/)^ US (b) lz*5l:t^coK^5(J)J^;^:;5J^J5fi 
^8 (c) lzi3i:t^5 0 0U ooH'OSBfrBla) 
«\fl^i?ai^:cty oS;i K2 7^?^fi^ ?^=J?^" 
<. pe' : (4 } Z'^.Ct^^km f^^^ ^y^iKt-fH. 

tp'1 3 6];/iij/3!s:jg4qii: itE^t^mm\zm%^ti 

h$6»Ka)tt|iii: LT. ?;g5tift)ioijEffl*+^T&;=s i o 



. C:b i 3 7^] A ±IEkfflfl^agrll J^BBfti iPy e^U. 
Iz^l^ri^W^U/zftK ^^!Jtt-if K^-h. *?R0o<5 jl/^ 
.C0 1 38] *io|z. S^35feaPiTttf^a)3Fe^.5*aftU<i: 

.X:o i 39] . . 

* • ' ^^C|g^(35SSl^34U±l¥il^ Lfc^ -'t*^ 
*d)c.otrUtt:>f H.:7atXlztt/s:. Co s i 2 teiz;t 

mo>Mi^ij'^^^^r-B/bJ:o\ztj:^i: 
C(5]i 3 :isiMm(J>% ^ (sm^M^.\zm^MO s f etcd- 

: CIl 2 3 :c o:S I |ZJS*# It tzlt^t/ A Ufc 
Ig^coo P s i'2 ^0)fiit^;ti(P9^ISm^^ 

11133 cas Vm'^\z^tyyiis Wp^itzii^mh 
rm 

en 4 3 jfcpg^ fl)5s 2 <s)mmmm\zi^. o s f e t 
'imp} co^ 1 2 K^j^/difilzPiK^i^iz^* 

CS73 ?PPV<i>*'<^>>i.'^'^"^'l?*fiUfcCo s 

tz c o; s I tv.f o)is»«i isgis? 5ft Tlil 
Clis] 2t^5g?90)SS4 

CPs'] ?i*O ZI/V^l/h.tt Otl- -f K :7P tTK^mi^tzM 
o s F ET a)5J!jS*i£^^TX^lkffaaS 
CiDi 03 g«-<7fv^.)iAUtz«^fc<i:e/5i;s U'^i:LS 

1/ ^ - H^s ^ ?n ij s>,!J a,>0; 

: CD 1 1 i Vti* □ >:i)!/ K tf 0 ^ K 7 P ^ffl 
fcwi o s F E T d)S5!iS:^5£^^iS rX^iwEH 
Cpi 2] mv ^\ZJI^l.tz^^(r>moMOSF BT.am. 
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